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Image decomposition models into cartoon + texture:

  (talk by S. Osher)
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Total variation minimization for image restoration
(Rudin-Osher-Fatemi, 1992)
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Definition of BV as a dual space:

In general:
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The associated Euler-Lagrange equation:



Properties of the ROF model
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Limitations, remarks and motivations for a new model:
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Then, if u is a minimizer, the residual v=f-u is given by:

Therefore: the residual v could be characterized by another
norm, instead of the L^2 norm.
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Y. Meyer proposes a new image decomposition model:
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- The *-norm distinguishes between different textures:
Example in 1D:

- Oscillating patterns have small norms in G.
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- Textures are represented by 2 functions only
(other techniques, based on Gabor transform, are
much more expensive)

Remarks:



Remark: the model of Y. Meyer cannot be directly solved
in practice

Our contribution: to propose a simple practical algorithm
for solving this new model and exploit its applications

- image decomposition into cartoon + texture

- texture segmentation

- image restoration
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The proposed new (convex) minimization model is:
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The Euler-Lagrange equations (now easily obtained)

Case p>>1  (global terms)

Case  p=1  (local terms only, faster, but also gives good results)
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  Original                Noisy

   New model u      ROF model u

Residuals v=f-u

      Original                Noisy

     New model u    ROF model u

Residuals v=f-u

  Image denoising and comparisons with ROF model



                         Cartoon + Texture image decomposition
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Ultrasound
image
decomposition
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|| 1g || 2g Texture segmentation



                                           Texture segmentation
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Contour detected
using the active
contour model
without edges
(Chan-Vese)


